Transtympanic penetrating trauma is one of the reasons of rarely seen peripheral facial paralysis. In this case, we observed the traumatic facial paralysis which was formed by the facial canal damage of the dehiscent tympanic segment of the facial nerve as a result of a knitting needle penetrating the tympanic membrane, which was not previously studied in the literature.
Introduction
Trauma-based facial paralysis is the second cause of peripheral facial paralysis after Bell's palsy. The frequency of occurrence of Bell's paralysis is 51%, trauma 22%, herpes zoster oticus 7%, tumors 6%, and infection 4% (1).
In the middle 2/3 rd of the facial canal, the rate of dehiscence is between 41% and 74%. In a study in which the temporal bone was reviewed, the rate of dehiscence was 55%; 91% out of these was in the tympanic segment and 9% in the mastoid segment. Facial canal dehiscence for 83% of the ones occurring in the tympanic segment was located adjacent to the oval window, and the facial nerve was protruded from the canal in 26% of those (2) . Therefore, this causes the tympanic segment to become more susceptible to trauma.
The reason for the most frequent occurrence of facial paralysis is the blunt trauma of the temporal bone, followed by penetrating traumas. Penetrating traumas are generally associated with hearing loss because of the dislocation of the middle ear ossicles. We presented a case with facial paralysis as a result of penetrating trauma, but with the hearing preserved.
Case Presentation
A 3-year-old girl presented to our clinic with a complaint of being unable to close her right eyelid and displacement of the mouth because of a sharp object (thin knitting needle) that penetrated the right external auditory canal a day prior to the hospital visit. According to information obtained from the patient's family, her complaints started in the morning after the trauma (approximately 6 h). No known disease or drug use history for the patient was present. No experience of facial paralysis history was present. The examinations revealed grade 4 peripheral paralysis on the right side according to the House-Brackmann staging scale ( Figure 1 ). In the otoscopic examination, the right external auditory canal showed a normal appearance. The otoscopic examination also revealed a hyperemic and bleeding area, approximately 3 mm in diameter, in the right tympanic membrane (posterosuperior quadrant), and a pinpoint perforation was also observed at the tympanic membrane (Figure 2 ). Other otorhinolaryngology examinations were normal. As a result of temporal computed tomography (CT), facial dehiscence was identified at the right ear tympanic segment, and no dislocation was present in the ossicular chain ( Figure 3 ) and the normal left side (Figure 4 ). The auditory brain stem response (ABR) test showed that the hearing of the patient was normal.
Parenteral administration of methylprednisolone (1 mg/kg/day) was started. On the 3 rd day, the methylprednisolone dose was reduced to 0.5 mg/kg. On the 6 th day of her treatment, because the facial paralysis was decreased to House-Brackmann grade 3, the methylprednisolone dose was reduced to half and her treatment continued via the oral route. Her facial paralysis was completely healed on the 20 th day of treatment.
Discussion
Facial paralysis is the most seen cranial nerve paralysis in clinics. The most frequent reason for traumatic damage of the facial nerve is the temporal bone fracture. The other reasons are penetrating traumas and iatrogenic injuries.
Firearm injuries are the most common among penetrating injuries. Firearm injuries are serious injuries, often caused by dural rupture, cerebrospinal fluid (CSF) rhinorrhea, damage in the otic capsule, and vascular damages.
Penetrating trauma through the external auditory canal is extremely rare. The complications of the penetrating traumas from the external auditory canal are tympanic membrane perforation, hearing loss and tinnitus, vertigo, otorrhea, ossicular chain damage, cholesteatoma development in late period, perilymph fistula, and peripheral facial paralysis. Because of each three ossicular chain, oval window, and localization of the facial nerve, there are more risks that the tympanic membrane may be exposed to penetrating trauma from the posterosuperior quadrant.
Chronic tympanic membrane perforation and chronic otitis is frequently observed as a result of transtympanic spark splash.
However, there are two cases present in the literature with transtympanic spark splash: one of them developed temporal facial paralyses and the other became deaf and developed facial paralysis as a result of cochlear injury (3).
Moseme et al. (4) presented a case with hearing loss and facial paralysis, which developed as a result of penetrating trauma by a foreign body penetrating the external auditory canal as a result of a bicycle accident. In the study of Lasak et al. (5) conducted on 44 patients having transtympanic middle ear penetrating trauma, the patients were divided into the early admission (in 1 month) and late admission to hospital (after 1 month). Facial paralysis was identified only in two of (9%) the late admissions. It was observed that cholesteatoma that developed in one of them had infiltrated the fallopian canal, and chorda tympani damage was observed in the other patient.
Conclusion
Transtympanic penetrating trauma is one of the reasons of rarely seen peripheral facial paralysis. In this case, we observed the traumatic facial paralysis which was formed by the facial canal damage of the dehiscent tympanic segment of the facial nerve as a result of a knitting needle penetrating the tympanic membrane. Because of facial canal dehiscence or differences in the course of the facial nerve, transtympanic penetrating traumas should be considered among the differential diagnoses of peripheral facial paralysis.
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